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Plate 7. Early Woodland stemmed/notched hafted bifaces (a-r) and .MiddleWoodland Yadkin triangulars (s-
Z). (a. 38BR616-20-1: b. 38AK158-103B-1; c. 38BR495-23F-4;^d. 38BR597-4X-7; c. 38AK95-6X-2; f.
38AK157-283B-5; g. 38AK329-10-8: h. 38AK119-80-6: i. 38BR362-5-4; j. 38AK224-26C-15; k. 38AK157-
284B-3; 1. 38AK157-70B-6; m. 38BR42-2B: n. 38AK158-222B-10; o. 38AK224-26B-15; p, 38AK158-223B-5;
q. 38BR582-5C-2; r. 38BR329-1-1; s. 38AK228W-27C-1; t. 38BR364-17C-1; u. 38BR383-48C-1; v, 38BR40-












































































































































































































































































Collection	 Chert	 Quartz	 Rhyolite	 Orthoquartzite	
SRS	 87	 1	 2	 2	
Hampton	
County	 86	 1	 0	 0	
Thurmond	




Collection	 Chert	 Quartz	 Rhyolite	 Orthoquartzite	
SRS	 29	 1	 1	 0	
Hampton	
County	 71	 1	 0	 0	
Thurmond	




Site	 Yadkin	 Eared	Yadkin	 Totals	
38AK228	 32	 8	 40	
38AK157	 7	 0	 7	
38AK155	 14	 2	 16	
Other	SRS	Sites	 40	 60	 100	
Hampton	County	 87	 72	 159	
Thurmond	Lake/Clark’s	Hill	 18	 2	 20	






















































































































































































































































































































































































	n=11	 25.51	 6.49	 33.25	
38BR450		


























38AK228	 15.97	 5.41	 34.75	
38AK228	 15.18	 6.69	 30.1	
38AK335	 15.56	 4.82	 Broken	
38AK774	 13.06	 5.82	 33.5	





























































































































































































































































































38AK155	 1	 Deer,	Turkey	 Yadkin	 Dart	 Broken	
38AK155	 2	 Deer	 Yadkin	 Dart	 Broken	
38AK155	 3	 Bear	 Yadkin	 Dart	 Broken	
38AK155	 21	 Duck	 Eared	Yadkin	 Dart	 Broken	Tip	
38AK157	 4	 Duck	 Yadkin	 Dart	 Broken	
38AK228	 13	 Deer	 Yadkin	 Dart	 Broken	
38AK228	 15	 Deer,	Rabbit	 Yadkin	 Dart	 Broken	
38AK390	 27	 Bear,	Rabbit	 Eared	Yadkin	 Arrow	 Impact	
38AK390	 28	 Bear	 Eared	Yadkin	 Dart	 Broken	
38AK431	 16	 Rabbit	 Eared	Yadkin	 Dart	 Broken	
38BR450	 18	 Deer	 Eared	Yadkin	 Dart	 Broken	
	
	 All	the	bifaces	that	tested	positive	for	residue	were	broken:	one	with	a	small	tip	
fracture;	the	arrow	had	an	impact	fracture;	and	the	remainder	were	bend	breaks.	
38AK155,	38AK157,	38AK390	and	38AK431	are	all	upland	sites	located	along	Upper	
Three	Runs	Creek	while	G.S.	Lewis-West	and	38BR450	are	located	on	terraces	of	the	
Savannah	River.	
	 The	presence	of	prey	of	all	size	ranges	on	both	point	types	and	the	fact	that	only	one	
arrow	point	was	positive	for	residue	does	not	prove	my	hypothesis	that	smaller	prey	
would	be	present	in	higher	quantities	on	Eared	Yadkins	than	Yadkins.	The	results	do	
show	that	Middle	Woodland	peoples	hunted	a	variety	of	prey.	Smaller	bones	such	as	
those	of	turkey,	duck,	and	rabbit	do	not	normally	preserve	in	the	acidic	soils	of	the	
Southeast,	and	these	results	demonstrate	that	they	were	either	eaten,	used	for	lashing	
or—more	likely—both.	Black	bearskins	were	probably	used	for	clothing,	and	bear	grease	
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was	used	in	the	historic	period	as	an	insect	repellent,	which	likely	accounts	for	surprising	
results	of	3	bifaces	with	bear	residue	(Clayton	et	al.	1993).		
CONCLUSIONS	
	 The	results	of	the	functional	analysis	show	that	Eared	Yadkins	were	special	purpose	
tools	and	were	likely	reworked	with	the	arrival	of	the	bow	and	arrow.	Yadkins,	on	the	
other	hand,	appear	to	be	multipurpose	tools,	suited	to	a	variety	of	tasks.	When	a	Yadkin	
broke	either	during	use	or	manufacturing,	it	was	worked	into	a	different	tool	or	the	
sharp	edge	of	the	break	was	used	to	accomplish	a	task—much	like	an	expedient	tool.		
	 The	poor	preservation	of	faunal	remains	due	to	acidic	soils	in	the	Southeast	means	
that	smaller	prey	such	as	birds	and	rabbits	do	not	preserve	well	in	the	archaeological	
record.	The	results	of	the	protein	residue	analysis	can	help	to	fill	the	gap	of	faunal	
analysis	left	by	poor	preservation.		
	 The	next	chapter	synthesizes	the	results	of	the	functional	analysis	with	the	evidence	
for	increasing	sedentism	and	social	complexity	to	argue	that	rather	than	providing	a	
causal	explanation	for	the	correlation	between	the	arrival	of	the	bow	and	arrow	and	
social	complexity,	there	is	a	two-way	relationship.	The	bow	and	arrow	did	not	cause	
social	complexity,	nor	did	social	complexity	cause	the	adoption	of	the	bow	and	arrow,	
the	relationship	between	the	two	is	more	complex	than	simple	cause	and	effect.		
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CHAPTER	FIVE:	DISCUSSION	AND	FUTURE	WORK	
INTRODUCTION
The	primary	goal	of	this	thesis	is	to	establish	the	presence	of	the	bow	and	arrow	
during	the	Middle	Woodland	period	(2450-1450	B.P.)	in	the	Savannah	River	valley.	A	
functional	analysis	of	Yadkin	and	Eared	Yadkin	bifaces—diagnostic	lithics	of	the	Middle	
Woodland	period—was	undertaken.	Yadkin	and	Eared	Yadkin	bifaces	are	found	
exclusively	during	the	Middle	Woodland	Deptford	phase	(2350-1650	B.P.)	and	their	
unique	triangular	shape	and	basal	concavity	indicate	they	played	an	important	role	in	
the	reorganization	of	Middle	Woodland	society.	
	 Chapter	one	demonstrated	the	mechanics	of	the	bow	and	arrow	and	the	ways	metric	
attributes	of	projectiles	must	match	the	weapons	system	for	which	they	are	
manufactured.	The	deeper	penetrating	power,	velocity,	and	convenience	of	the	bow	
and	arrow	is	often	cited	by	archaeologists	as	evidence	for	an	adaptationist	model	for	
embracing	the	bow	and	arrow.	Ishi	and	De	Soto,	however,	show	that	the	bow	and	arrow	
was	more	than	just	a	utilitarian	weapon;	the	temple	at	Cofitequechi	displayed	elaborate	
works	of	art	centered	around	the	bow	and	arrow.	Ishi	talks	about	the	bow	and	arrow	as	
an	ornamental	object	and	states	that	some	were	used	as	gifts.		
	 Chapter	two	established	the	social	context	for	the	Middle	Woodland	period.	
Increasing	sedentism	and	social	complexity	can	be	observed	in	the	intensification	of	
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resource	procurement,	cultivation,	and	the	size	and	duration	of	settlements.	During	the	
time	that	Yadkins	and	Eared	Yadkins	are	being	manufactured	in	the	Southeast,	the	Ohio	
Hopewell	culture	is	dominating	the	Midwest.	The	influence	of	this	complex	society	was	
felt	as	far	east	as	western	North	Carolina	when	Biltmore	and	Garden	Creek	mounds	
were	constructed,	but	it	never	crossed	the	Savannah	River	into	South	Carolina.	Though	
the	Hopewell	were	not	able	to	spread	into	South	Carolina,	the	Early	and	Middle	
Woodland	peoples	who	lived	along	the	Savannah	River	and	the	creeks	and	tributaries	
were	beginning	to	become	more	sedentary	and	socially	complex.	
	 Evidence	for	seasonal	habitation	at	the	Early	Woodland	site	38AK157	is	apparent	in	
the	structures	and	cooking	areas	of	the	site.	Though	people	continued	to	settle	in	small,	
dispersed	camps	through	the	Early	Woodland,	the	Late	Archaic	peoples	foraged	more	
often	and	did	not	stay	in	one	place	for	as	long.	There	is	evidence	for	a	shift	from	a	
formal	core	technology	to	an	expedient	one	at	38AK157—a	shift	that	has	long	been	
associated	with	the	shift	to	more	sedentary	communities.		
		 At	G.S.	Lewis-West,	over	500	features	including	structural	remains	and	storage	pits	
were	preserved	beneath	a	Woodland	and	Mississippian	midden	(Stephenson,	personal	
communication).	Though	the	exact	number	of	structures	and	storage	pits	is	not	yet	
known,	there	are	appreciably	more	during	the	Deptford	phase	at	G.S.	Lewis-West	than	
the	Early	Woodland	Refuge	phase	at	38AK157.	Storage	pits,	increased	Maygrass	seeds,	
and	semi	permanent	and	permanent	structures	are	evident	at	the	G.S.	Lewis-West	site.	
Mortuary	ceremonialism	is	also	apparent	in	the	human	and	dog	burials	at	the	site.		
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	 Chapters	three	and	four	provided	the	methods	and	results	of	the	functional	analysis.	
In	chapter	three,	the	discriminant	function	analysis,	use	wear	analysis,	and	protein	
residue	analysis	were	introduced.	In	chapter	four,	the	discriminant	function	analysis	
showed	that	Eared	Yadkins	likely	functioned	as	early	arrow	points	while	Yadkins	
functioned	either	as	darts	or	some	other	tool;	the	discriminant	function	analysis	cannot	
classify	Yadkins	as	anything	other	than	arrow	or	dart,	a	use	wear	analysis	was	performed	
to	mitigate	this	issue.	
	 The	use	wear	analysis	indicated	that	a	higher	proportion	of	Yadkins	were	reworked	
into	other	tools	forms	(drill	or	scraper)	or	were	resharpened	than	Eared	Yadkins,	none	
of	which	were	reworked	into	other	tool	forms.	This	leads	to	the	conclusion	that	Yadkins	
were	multipurpose	tools	while	Eared	Yadkins	were	a	specialized	tool	form.		
	 In	areas	of	the	southeast	where	the	acidic	soils	do	not	promote	preservation	of	
organic	materials	such	as	bone,	protein	residue	analysis	is	a	good	alternative	to	faunal	
analysis.	The	results	of	the	protein	residue	analysis	showed	that	Middle	Woodland	
people	of	the	Savannah	River	valley	made	use	of	a	variety	of	resources.	Bear,	deer,	
turkey,	duck,	and	rabbit	residues	were	found	on	both	point	types.	Though	each	species	
was	probably	hunted	or	butchered	with	the	tools,	the	use	of	rabbit	sinew	as	lashing	or	
bear	grease	as	insect	repellent	is	equally	likely.		
	 The	widely	accepted	date	for	the	arrival	of	the	bow	and	arrow	in	the	Savannah	River	
valley	is	during	the	Late	Woodland	and	Early	Mississippian	boundary,	sometime	
between	1250	and	1050	B.P.	when	mound	building	and	agriculture	become	common.	
This	study	shows	that	the	bow	and	arrow	was	present	several	centuries	before	that,	
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making	its	first	appearance	around	2350	B.P.	during	the	Deptford	phase	of	the	Middle	
Woodland.	This	study	also	shows	that	it	did	not	replace	the	atlatl	and	dart	as	the	
primary	weapon	but	that	the	two	weapons	systems	were	used	concurrently,	despite	the	
hypothesized	adaptive	advantages	of	the	bow.		
CAUSES	FOR	THE	ADOPTION	OF	THE	BOW	AND	ARROW	
	 The	reasons	for	the	adoption	of	the	bow	and	arrow	and	its	apparent	replacement	of	
the	atlatl	and	dart	has	long	vexed	archaeologists	in	North	America	(Ames	et	al.	2010;	
Bettinger	1999;	Blitz	1988;	Bradbury	1997;	Christenson	1986;	Hughes	1998;	Nassaney	
and	Pyle	1999;	Railey	2010;	Shott	1993,	1997;	Tomka	2013;	Webster	1980).	Most	
archaeologists	have	sought	explanations	for	the	adoption	of	the	bow	and	arrow	through	
explicitly	adaptationist	perspectives	(e.g.	Blitz	1988;	Blitz	and	Porth	2013;	Hughes	1999;	
Tomka	2013).		
	 The	design	characteristics	indicate	that	the	bow	and	arrow	conferred	a	greater	
adaptive	advantage	to	those	who	adopted	it.	The	bow	and	arrow	was	lighter,	stealthier,	
and	easier	to	use	in	the	close	quarters	of	the	Eastern	Woodlands	than	the	atlatl	and	dart	
(Blitz	1988).	It	is	also	hypothesized	that	it	is	easier	to	learn	to	use	a	bow	and	arrow	than	
it	is	an	atlatl	and	dart	(Nassaney	and	Pyle	1999).	It	also	penetrates	deeper	and	is	more	
accurate	than	the	atlatl	and	dart	(Hughes	1999;	Tomka	2013).	
	 Other	studies	attempt	to	account	for	the	adoption	of	the	bow	and	arrow	from	a	
social	perspective	(e.g.	Bingham	et	al.	2013,	Blitz	and	Porth	2013;	Reed	et	al.	2013).	
Explanations	for	the	adoption	of	the	bow	and	arrow	in	these	studies	is	still	couched	
heavily	in	evolutionary,	adaptationist	terms.	Bingham	et	al.	(2013)	propose	social	
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coercion	theory	as	the	cause	for	the	link	between	the	bow	and	arrow	and	social	
complexity.	In	fact,	they	use	social	coercion	theory	to	propose	that	the	bow	and	arrow	
actually	caused	societies	in	North	America	to	become	more	complex.	
	 Social	coercion	theory	is	based	on	the	idea	that	“conflicts	of	interest	between	nonkin	
species	(conspecifics)	in	crowded	(Malthusian)	environments	limit	social	cooperation,	
preventing	the	formation	of	large,	sustainable	cooperative	social	units	unless	these	
conflicts	are	somehow	controlled	or	managed”	(Bingham	et	al.	2013:	85).	They	assert	
that	it	was	the	bow	and	arrow	that	allowed	effective	policing	of	“free-riders”	in	order	to	
maintain	control.	According	to	this	theory,	the	policing	advantage	of	the	bow	and	arrow	
allowed	leaders	to	control	workers	and	to	construct	the	monumental	architecture	that	
is	the	hallmark	of	the	Woodland	period	in	certain	areas	and	by	extension	the	
Mississippian	mounds	in	the	Carolinas—outside	of	the	Adena	and	Hopewell	influence	
areas.		
	 If	social	coercion	theory	were	adequate	to	explain	the	adoption	of	the	bow	and	
arrow,	then	there	should	be	evidence	that	it	quickly	replaced	the	atlatl	and	dart	as	the	
primary	weapon	and	that	monumental	architecture	and	large,	Mississippian-like	villages	
should	occur	immediately	after	its	arrival.	This	is	not	the	case	for	the	Savannah	River	
valley.	Platform	and	other	mounds	do	not	reach	the	Savannah	River	valley	until	late	in	
prehistory,	circa	1050	B.P.	at	the	beginning	of	the	Hollywood	phase.	There	is	
archaeological	evidence	for	the	atlatl	and	dart	into	the	Late	Woodland,	and	De	Soto	
reported	that	it	was	still	being	used	in	the	16th	century	(Clayton	et	al.	1993).		
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	 There	is	evidence	in	the	Yadkin	and	Eared	Yadkin	assemblage	that	the	atlatl	and	dart	
was	still	being	used	alongside	the	bow	and	arrow	during	the	Middle	Woodland:	only	43	
Eared	Yadkins	classified	as	arrow	points,	and	only	5	Yadkins.	The	dominance	of	small	
triangular	points	in	the	archaeological	record	at	the	Woodland/Mississippian	transition	
(800	B.P.)	indicates	that	there	was	a	lag	of	1600	years	between	the	initial	appearance	
and	the	adoption	as	the	primary	weapon	of	the	bow	and	arrow.		
DIRECTIONS	FOR	FUTURE	WORK	
	 Based	on	the	results	of	this	study	and	the	fact	that	current	theories	are	not	sufficient	
to	account	for	the	adoption	of	the	bow	and	arrow	in	the	Savannah	River	valley,	more	
work	is	needed.	If	the	bow	and	arrow	does	convey	an	evolutionary	advantage,	why	was	
there	such	a	lag	in	its	replacement	of	the	atlatl	and	dart	in	the	Savannah	River	valley?	
Once	it	was	adopted	as	the	primary	weapon,	why	did	people	continue	to	use	the	atlatl	
and	dart	once	they	did	adopt	the	bow	and	arrow	as	the	primary	weapon?		
	 An	analysis	of	the	remainder	of	the	lithic	assemblage	for	the	Deptford	phase	at	G.S.	
Lewis-West	may	provide	insight	into	these	questions.	Is	there	evidence	for	other	biface	
forms	that	may	have	been	used	as	arrow	points?	Were	only	formalized	tools	used	as	
arrow	points	in	the	Savannah	River	valley,	or	is	there	evidence	that	expedient	tools	may	
have	been	used	as	projectiles	as	well?		
	 Answers	to	these	questions	must	not	be	limited	to	the	evolutionary	perspective.	
Though	this	perspective	does	demonstrate	that	the	bow	and	arrow	had	performance	
characteristics	that	made	it	more	advantageous	in	certain	situations	over	the	atlatl	and	
dart,	it	does	not	account	for	the	choices	people	made.	Ultimately,	people	decide	
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whether	or	not	to	adopt	a	new	technology	and	when	and	how	to	adopt	it;	theories	for	
addressing	and	answering	the	questions	posed	above	must	account	for	this	fact.
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